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the future, when the district is more densely built up and when the city has available funds, relief drains can be constructed to serve those areas where flooding has become sufficiently serious to warrant the expenditure. Figure 93 shows the streets "with surface contours, also the drainage area, within the dash-and-dot lines.   The limits of this area are influenced not only by the surface contours but also markedly by the areas served by existing combined sewers and drains not shown on the plan The drains are to be designed, in general, with the crown at a depth of at least 5 ft. below the surface of the street. The minimum size of dram is to be 12 in.
The assumed minimum allowable velocity is 3 ft per second when flowing full.
The capacity of the drains is to be determined by the use of a value of 7i = 0 015 in the Kutter formula for sizes of 24 in and under, and n = 0 013 for sizes over 24 in, it being assumed that the smaller sizes will be of vitrified pipe and the larger sizes of monolithic concrete with smooth interior surfaces.
The following steps must now be taken in order to reach a rational solution.
1. Draw a line to represent the drain in each street or alley to be drained. Place an arrow near each dram to show the direction of flow in it. The drains should, in general, slope with the street surface. It will usually prove to be more economical, however, BO to lay out the system that the water will reach the main drain by the most direct route. Also, in general, it will prove best to concentrate the flow from small areas as quickly as possible into one drain.
In some localities with a large percentage of pervious surface, the roof water is allowed to discharge upon the ground, thence flowing to the gutter inlets and the drains. In some such instances, drains are provided only to the last gutter inlet, rather than to a point opposite the last house lot, thereby effecting some saving m cost. This practice is open to the criticism that it does not give equal service to all property and is, therefore, inequitable. In the example under consideration, it is intended to provide drainage facilities for all property within the district 2 Locate the manholes tentatively, giving to each an identification number. In this example, a manhole is to *be placed at each bend or angle, at all junctions of drains, at all points of change in size or slope and at intermediate points where the distance exceeds 400 ft., except where a good velocity will be available during practically all conditions of flow, m which case the interval may be increased to 700 or 800 ft. Sufficient manholes should be built to allow access for inspection and cleaning; later when the profiles are drawn, and the final slopes fixed, it may be found desirable to change the location of some manholes in order to have the drains at the most advantageous depth, particularly where the